I. General Experimental Details
In reactions where water was not present as a solvent, reagent, or byproduct, glassware was flame dried under nitrogen or oven-dried. All reactions were carried out under an inert atmosphere of nitrogen unless otherwise noted; glassware was capped via rubber septa and sealed with parafilm. Reactions were monitored by analytical thin-layer chromatography on EMD silica gel 60 F 254 plates cut into 1.5 x 5.0 cm pieces; visualization was effected by ultraviolet light (254 nm). Solvents were removed using a rotary evaporator. If the product was non-volatile, trace solvents were removed at a pressure of approximately 0.01 mmHg.
All purchased chemicals were used without purification unless otherwise stated. All aldehydes were distilled. Dichloromethane was distilled from CaH 2 . Diethyl ether, tetrahydrofuran, benzene, and toluene were distilled from sodium and benzophenone. Deuterated chloroform was stored over 4Å molecular sieves before use. 1 H-NMR spectra were recorded at 400, 500, or 600 MHz instruments with the solvent resonance of CDCl 3 (7.26 ppm) or C 6 D 6 (7.16 ppm). 13 C-NMR spectra were recorded at 500 or 600 MHz instruments with a solvent resonance of CDCl 3 (77.00 ppm). Infrared spectra were recorded on an FTIR-8300 Fourier transform infrared spectrometer with neat sample. Infrared frequencies are reported in reciprocal centimeters (cm -1 ). High resolution mass spectra (HRMS) were obtained by electrospray ionization/time-of-flight experiments. Melting points were uncorrected.
II. Experimental Procedures

Tetramic Acid Synthesis 1
To a flask containing p-anisidine (2.081 g, 16.90 mmol, 2 equiv) in MeCN (50 mL, 0.34 M) was added Na 3 PO 4 •12 H 2 O (2.151 g, 5.66 mmol, 0.67 equiv), NaI (72 mg, 0.51 mmol, 0.06 equiv), and γ-bromo unsaturated ethyl ester 6a (2.003 g, 8.45 mmol, 1.0 equiv). The solution was stirred at rt for 30 min, then refluxed at 45 ºC overnight. The reaction mixture was then taken up in DI H 2 O and ethyl acetate, and extracted three times. The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by column chromatography (SiO 2 , eluent: pure hexanes to 2:1 hexanes/ethyl acetate to 1:1) to afford compound 7a (1.3 g, 5.57 mmol, 66% yield). 7a: 66% yield. Grey solid. MP: 108-111 ºC. 1 H-NMR (600 MHz; CDCl 3 ): δ 7.56-7.53 (m, 2H), 6.90-6.88 (m, 2H), 4.21 (d, J = 1.3 Hz, 2H), 3.97 (s, 3H), 3.80 (s, 3H), 1.88 (s, 3H). 13 C-NMR (150 MHz; CDCl 3 ): δ 171. 7, 164.2, 155.7, 132.8, 120.2, 114.2, 105.4, 57.4, 55.7, 55.5, 48.8 . HRMS (EI) m/z calculated for C 13 H 15 NO 3 [M] + 233.1052, found 233.1056. IR (DCM) cm -1 : 2997, 2947, 2835, 1667, 1512, 1447, 1381, 1342, 1300, 1242 . TLC R f = 0.16 (2:1 hexanes/ethyl acetate). 4, 170.5, 155.9, 132.4, 120.7, 114.2, 95.4, 58.2, 55.5, 51.2 . HRMS (EI) m/z calculated for C 12 H 13 NO 3 [M] + 219.0895, found 219.0892. IR (DCM) cm -1 : 3117, 2936, 2835, 1682, 1636, 1454, 1354 1250, 1204, 1146 .
TLC R f = 0.35 (2:1 ethyl acetate/hexanes).
S4
To a flask containing compound 7b (234.1 mg, 1.07 mmol, 1.0 equiv) in benzene (12 mL, 0.09 M) was added bromine (61 µL, 1.17 mmol, 1.1 equiv). The flask was capped with a septum and stirred for 3h. The solution was quenched with Na 2 S 2 O 3 and extracted three times with ethyl acetate. The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by column chromatography (SiO 2 , eluent: pure hexanes to 1:1 hexanes/ethyl acetate) to afford compound 7c (305.6 mg, 1.03 mmol, 96% yield) 9, 165.2, 156.3, 131.9, 120.7, 114.3, 87.3, 58.4, 55.5, 50.5 . HRMS (EI) m/z calculated for C 12 H 12 BrNO 3 [M] + 297.0001, found 297.0010. IR (DCM) cm -1 : 2997, 2951, 2835, 1686, 1651, 1512, 1443, 1389, 1335, 1246 . TLC R f = 0.37 (1:1 hexanes/ethyl acetate).
Silylation Protocols
Protocol I:
To a vial containing tetramic acid 7 (1.0 equiv) in THF (0.1M) was added LHMDS (0.7 M in toluene, 1.3 equiv) at -78 °C, and was stirred for 30 min. TMSCl (1.4 equiv) was then added and the solution was stirred for an additional 25 min. Isobutyraldehyde (2.0 equiv) was then added, followed by SnCl 4 (2.0 or 0.2 equiv). It was stirred for 30 min at -78 °C and was quenched with 1M NH 4 Cl, during which the solution became frozen. The solution was warmed to rt, then extracted three times with ethyl acetate. The combined organic layers were dried over MgSO 4 , and concentrated in vacuo. The crude product was purified by column chromatography (pure hexanes to 1:1 hexanes/ethyl acetate) to obtain tetramic acid aldol adduct 8.
Protocol II:
A 10-mL Schlenk flask was charged with a stir bar and flame-dried under an inert atmosphere. The tetramic acid 7 (1.0 equiv) was added to the flask and diluted in dry THF (0.1 M). The resultant mixture was cooled to -78 °C. After cooling, KHMDS (0.9 M in THF, 1.4 equiv) was added via syringe followed by addition of freshly distilled TMSCl (2.0 equiv). Upon deprotonation, a slight color change was observed and lightened upon addition of the silyl protecting group. The reaction mixture was stirred at -78°C for 10 minutes and then concentrated in vacuo to obtain the highly reactive diene 11 2 .
The diene contained in the 10-mL Schlenk flask was suspended in toluene (0.1 M) and cooled to -78 °C. Isobutyraldehyde (2.0 equiv) was added to the reaction flask, followed by SnCl 4 (2 or 0.2 equiv) and stirred at -78 °C for 30 minutes. After this time, the reaction was quenched with saturated NH 4 Cl at -78 °C. The solution was extracted three times with ethyl acetate and the combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude S6 reaction mixtures were doped with a standard and crude yields were determined by 1 H-NMR integration.
11a: 1 H-NMR (600 MHz, C 6 D 6 ): δ 7.28 (d, J = 9 Hz, 2H), 6.75 (d, J = 9 Hz, 2H), 5.89 (s, 3H), 3.52 (s, 3H), 3.28 (s, 3H), 2.22 (s, 3H), -0.03(s, 9H). 
Protocol III:
See Diastereoselective Aldol Reaction Scope below.
Diastereoselective Catalytic Aldol Reaction Scope
To a vial was added tetramic acid 7a (30 mg, 0.129 mmol, 1.0 equiv) in DCM (1.5 mL, ~1.0 M). The vial was sealed with parafilm, placed under N 2 , and cooled to -78 °C. Et 3 N (24 µL, 0.17 mmol, 1.3 equiv) was added at -78 ºC and stirred for 10 min. TMSOTf (27 µL, 0.15 mmol, 1.2 equiv) was then added and the reaction solution was stirred for an additional 20 min. Isobutyraldehyde (24 µL, 0.26 mmol, 2.0 equiv) was then added followed by immediate addition of SnCl 4 (3 µL, 0.03 mmol, 0.2 equiv). The solution was stirred for 30 min at -78 ºC. After 30 min, the reaction was quenched with 1.5 mL of 1 M NH 4 Cl, during which the solution became frozen. The reaction mixture was warmed to rt, then taken up in DI H 2 O and DCM. The solution was extracted two times with DCM and the combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by column chromatography (SiO 2 , eluent: pure hexanes to 2:1 ethyl acetate/hexanes to 4:1) to afford compound 8a as a 14:1 mixture of diastereomers (33 mg, 0.108 mmol, 84% yield). 6, 166.5, 157.4, 130.4, 125.8, 114.3, 103.7, 75.6, 62.5, 58.9, 55.4, 30.3, 19.6, 19.1, 8.6 3306, 2959, 2940, 1670, 1632, 1512, 1443, 1354, 1246, 1150 . TLC R f = 0.12 (3:1 ethyl acetate/hexanes). 8c: 91% yield, >20:1 dr. Yellow oil. 1 H-NMR (600 MHz; CDCl 3 ): δ 7.23 (d, J = 8.3 Hz, 2H), 6.90 (d, J = 8.2 Hz, 2H), 4.70 (s, 1H), 4.34 (s, 3H), 3.80 (s, 3H), 3.50 (d, J = 8.2 Hz, 1H), 1.70 (d, J = 9.41 Hz, 1H) 1.40 (dt, J = 13.7, 6.8 Hz, 1H), 0.87 (d, J = 6.5 Hz, 3H), 0.74 (d, J = 6.6 Hz, 3H). 13 C-NMR (150 MHz; CDCl 3 ): δ 167. 2, 157.9, 129.8, 126.1, 114.4, 85.6, 75.8, 64.4, 59.7, 55.4, 30.3, 19.5, 19 3402, 2955, 2870, 1686, 1636, 1512, 1443, 1397, 1300, 1246 . TLC R f = 0.19 (1:1 hexanes/ethyl acetate). 8, 170.8, 157.0, 130.2, 125.0, 114.2, 94.9, 76.7, 63.8, 58.3, 55.4, 35.9, 26.6 . HRMS (EI) m/z calculated for C 17 H 23 NO 4 [M] + 305.1627, found 305.1624. IR (neat) cm -1 : 3368, 2955, 2916, 2870, 1670, 1624, 1512, 1443, 1362, 1246 .
TLC R f = 0.15 (3:1 ethyl acetate/hexanes). 6, 166.5, 157.2, 129.8, 124.7, 114.3, 85.3, 77.0, 64.3, 59.6, 55.4, 35.9, 26.7 . HRMS (EI) m/z calculated for C 17 H 22 BrNO 4 [M] + 383.0732, found 383.0730. IR (neat) cm -1 : 3449, 2955, 2909, 1686, 1632, 1512, 1397, 1300, 1250, 1049 . TLC R f = 0.40 (1:1 hexanes/ethyl acetate). 1, 167.0, 156.7, 130.5, 124.4, 114.2, 103.1, 76.7, 62.3, 58.8, 55.4, 35.9, 26.7, 8.7 . HRMS (EI) m/z calculated for C 18 H 25 NO 4 [M] + 319.1784, found 319.1778. IR (neat) cm -1 : 3399, 2955, 1659, 1512, 1454, 1385, 1362, 1327, 1300, 1246 . TLC R f = 0.31 (2:1 ethyl acetate/hexanes). 15: 74% yield, >20:1 dr. Colorless oil. 1 H-NMR (600 MHz; CDCl 3 ): δ 7.25 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 4.62 (s, 1H), 4.11 (s, 3H), 3.80 (s, 3H), 3.78 (d, J = 2.4 Hz, 1H), 2.05 (s, 3H), 1.42-1.36 (m, 1H), 1.28-1.11 (m, 3H), 1.06-1.01 (m, 1H), 0.77 (t, J = 6.9 Hz, 3H), 0.54 (t, J = 7.4 Hz, 3H). 13 C-NMR (150 MHz; CDCl 3 ): δ 172. 6, 166.6, 157.2, 130.4, 125.5, 114.2, 103.8, 72.0, 62.3, 58.9, 55.4, 41.3, 22.0, 20.6, 10.57, 10.43, 8.6 . HRMS (EI) m/z calculated for C 19 H 27 NO 4 [M] + 333.1940, found 333.1935 . IR (neat) cm -1 : 3418, 3063, 2959, 2874, 1659, 1512, 1462, 1385, 1331, 1246 .
TLC R f = 0.25 (2:1 ethyl acetate/hexanes). 7, 166.6, 157.4, 130.4, 125.9, 114.2, 103.7, 74.5, 62.1, 58.9, 55.5, 39.9, 29.7, 29.2, 26.1, 25.77, 25.69, 8.6 . HRMS (EI) m/z calculated for C 20 H 27 NO 4 [M] + 345.1940, found 345.1940 . IR (neat) cm -1 : 3391, 2924, 2851, 1659, 1512, 1451, 1385, 1331, 1246, 1103 . TLC R f = 0.25 (3:1 ethyl acetate/hexanes). 6, 165.4, 156.9, 151.4, 142.0, 129.5, 124.6, 114.2, 110.3, 107.4, 104.1, 67.5, 62.7, 59.1, 55.4, 8.5 . HRMS (EI) m/z calculated for C 18 H 19 NO 5 [M] + 329.1263, found 329.1267. IR (neat) cm -1 : 3364, 2997, 2951, 1659, 1512, 1450, 1385, 1335, 1246, 1103 . TLC R f = 0.24 (2:1 ethyl acetate/hexanes).
18: 70% yield, 7:1 dr. Colorless oil. 1 H-NMR (600 MHz; CDCl 3 ): δ 7.33 (d, J = 8.8 Hz, 2H), 7.21 (d, J = 6.7 Hz, 3H), 7.01 (d, J = 6.5 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H), 5.01 (d, J = 2.0 Hz, 1H), 4.83 (s, 1H), 4.06 (s, 3H), 3.81 (s, 3H), 1.80 (s, 3H). 13 C-NMR (150 MHz; CDCl 3 ): δ 171. 2, 164.9, 156.4, 138.3, 130.0, 127.84, 127.75, 125.5, 123.6, 114.3, 104.7, 72.3, 63.6, 59.0, 55.5, 8 3391, 2932, 2870, 1659, 1613, 1512, 1454, 1335, 1246, 1180 . TLC R f = 0.27 (2:1 ethyl acetate/hexanes). 20: 83% yield, 2.5:1 dr (inseparable). Yellow oil. HRMS (EI) m/z calculated for C 16 H 20 BrNO 4 [M] + 369.0576, found 369.0575. IR (neat) cm -1 : 3444, 3163, 3048, 2955, 1682, 1632, 1512, 1400, 1246, 1161 .
TLC R f = 0.26 (1:1 hexanes/ethyl acetate). 2997, 2959, 2874, 1659, 1512, 1450, 1385, 1335, 1246, 1107 . TLC R f = 0.22 (2:1 ethyl acetate/hexanes). 5, 167.0, 158.1, 143.0, 129.9, 128.6, 127.5, 126.85, 126.69, 114.3, 85.8, 74.3, 64.3, 59.7, 55.5, 43.1, 20.4 . HRMS (EI) m/z calculated for C 21 H 22 BrNO 4 Na [M + Na] + 454.0624, found 454.0613. IR (neat) cm -1 : 3406, 3028, 2955, 2932, 1686, 1636, 1512, 1454, 1300, 1246 . TLC R f = 0.25 (1:1 hexanes/ethyl acetate).
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Unexpected Spirocyclicaminal Synthesis 3
To a flask containing compound 18 (60.5 mg, 0.18 mmol, 1.0 equiv) in 1,4-dioxane (4.4 mL, 0.04 M) was added AgO (132 mg, 1.07 mmol, 6.0 equiv), followed by 6M HNO 3 (0.27 mL, 1.6 mmol, 9.0 equiv). After stirring for 10 min, the solution was quenched with DI H 2 O and extracted two times with ethyl acetate. The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by column chromatography (SiO 2 , eluent: pure hexanes to 1:1 hexanes/ethyl acetate) to afford compound 23 (51.9 mg, 0.16 mmol, 91% yield). 1, 167.7, 144.4, 142.3, 135.7, 129.7, 129.2, 128.9, 128.2, 126.8, 105.9, 83.8, 81.3, 68.3, 59.0, 8.0 . HRMS (EI) m/z calculated for C 19 H 17 NO 4 Na [M] + 346.1050, found 346.1052. IR (neat) cm -1 : 3055, 2920, 2855, 1701, 1655, 1454, 1389, 1327, 1265, 1196 . TLC R f = 0.28 (1:1 hexanes/ethyl acetate).
Tetramic Acid Aldol Adduct Deprotection
To a flask containing adduct 18 (26.8 mg, 0.08 mmol, 1.0 equiv) in DCM (4 mL, 0.02 M) was added DMAP (29 mg, 0.24 mmol, 3.0 equiv), followed by Ac 2 O (22 μL, 0.24 mmol, 3.0 equiv). The reaction mixture was stirred under N 2 for 3h. The solution was quenched with 1 M HCl, and diluted with DI H 2 O. The resultant olution was extracted three times with DCM and the combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by column chromatography (SiO 2 , eluent: pure hexanes to 2:1 hexanes/ethyl acetate) to afford acylated aldol adduct that was used without further purification.
To a flask containing the acylated intermediate (30.1 mg, 0.08 mmol, 1.0 equiv) in 1,4-dioxane (1.95 mL, 0.04 M) was added AgO (58 mg, 0.47 mmol, 6.0 equiv), followed by 6M HNO 3 (0.12 mL, 0.71 mmol, 9.0 equiv). After stirring for 5 min, the reaction mixture was quenched with DI H 2 O and extracted two times with ethyl acetate. The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. Crude was purified by column chromatography (SiO 2 , eluent: pure hexanes to 2:1 ethyl acetate/hexanes to afford compound 24 (18.0 mg, 0.065 mmol, 82% yield over two steps). 24: 82% yield over 2 steps. Pink oil. 1 H-NMR (500 MHz; CDCl 3 ): δ 7. 39-7.36 (m, 2H), 7.33-7.30 (m, 3H) , 6.03 (d, J = 3.1 Hz, 1H), 5.52-5.51 (m, 1H), 4.13 (dd, J = 3.1, 0.9 Hz, 1H), 3.99 (s, 3H), 1.96 (d, J = 0.7 Hz, 3H). 13 C-NMR (150 MHz; CDCl 3 ): δ 175. 4, 169.4, 165.9, 137.2, 128.8, 128.5, 126.0, 104.1, 72.5, 60.7, 58.7, 20.8, 8.0. HRMS (EI) m/z calculated for C 15 H 17 NO 4 Na [M + Na] + 298.1050, found 298.1043. IR (neat) cm -1 : 3071, 2928, 2859, 1743, 1690, 1663, 1450, 1331, 1234, 1030 . TLC R f = 0.25 (2:1 ethyl acetate/hexanes).
IBX Oxidation-DIBAL Reduction Sequence
To a flask containing 19 (2:1 dr) (7.9 mg, 0.026 mmol, 1.0 equiv) in EtOAc (0.2 mL, 0.15 M) was added IBX (22 mg, 0.078 mmol, 3.0 equiv). The reaction mixture was stirred at 55 °C for 5h. The solution was taken up in DI H 2 O and extracted three times with ethyl acetate. The combined organic layers were dried over MgSO 4 , filtered and concentrated in vacuo. The crude product was used without further purification.
To a vial containing the ketone (7.6 mg, 0.025 mmol, 1.0 equiv) in DCM (0.3 mL, 0.1 M) was added 1M DIBAL (38 μL, 0.038 mmol, 1.5 equiv) at -78 °C under N 2 . The reaction mixture was stirred at -78 °C for 1h, then diluted with Et 2 O. 1 drop of H 2 O was added to the solution, then cooled to 0 °C. A few drops of 1N NaOH were then added, followed by DI H 2 O. The resulting solution was warmed to rt over 15 min, then MgSO 4 was added and stirred for an additional 10 min. The reaction solution was filtered through celite, and the crude product was purified by preparative TLC (SiO 2 , eluent: 2:1 ethyl acetate/hexanes) to afford 19 as a 12:1 mixture of diastereomers (80% yield over 2 steps). 
Hydrogenolysis of C3-Bromo Tetramic Acid Aldol Adduct
To a vial containing compound 8c (>20:1 dr, 5 mg, 0.014 mmol, 1.0 equiv) in EtOH (0.14 mL, 0.1 M) was added 10% Pd/C (1 mg, 0.0014 mmol, 0.1 equiv). The solution was stirred under H 2 (balloon) for 2h. After 2h, the solution was filtered through celite to afford the crude residue. The crude product was purified by preparative TLC (SiO 2 , eluent: 1:1 hexanes/ethyl acetate) to afford compound 8b as a >20:1 mixture of diastereomers (3.7 mg, 0.013 mmol, 95% yield). Hz, 1H), 0.87 (d, J = 6.6 Hz, 3H), 0.76 (d, J = 6.7 Hz, 3H). The rest of the characteristic data is same as before.
Palladium-Mediated sp 2 -sp 2 Coupling 4
To a reaction threaded vial was added adduct 8c (40 mg, 0.11 mmol, 1.0 equiv), PhBF 3 K (59 mg, 0.32 mmol, 3.0 equiv), Cs 2 CO 3 (101 mg, 0.31 mmol, 2.9 equiv), Pd(OAc) 2 (6 mg, 0.027 mmol, 0.25 equiv), and PPh 3 (14 mg, 0.054 mmol, 0.50 equiv). The reaction tube was sealed with a rubber septum, wrapped with parafilm, and purged with N 2 . A degassed THF/H 2 O (10:1) solution (1.6 mL, 0.07 M) was then added to the reaction mixture. The septum was then replaced with a screw cap, and the reaction solution was stirred for 2 minutes at rt. The reaction mixture was then heated at 50 °C for 3h. After 3h, the solution was taken up in DI H 2 O and extracted three times with ethyl acetate. The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo. The crude product was purified by preparative TLC (SiO 2 , eluent: 1:1 hexanes/ethyl acetate) to afford compound 25 (61% yield; 90% brsm). 25: 61% yield; 90% yield (brsm). Yellow oil. 1 H-NMR (600 MHz; CDCl 3 ): δ 7.44 (d, J = 7.1 Hz, 2H), 7.37 (t, J = 7.4 Hz, 2H), 7.32 (t, J = 7.7 Hz, 3H), 6.92 (t, J = 6.1 Hz, 2H), 4.83 (d, J = 2.4 Hz, 1H), 3.81 (s, 3H), 3.75 (s, 3H), 3.61 (s, 1H), 1.96 (d, J = 9.8 Hz, 1H), 1.55 (dd, J = 13.9, 6.9 Hz, 1H), 0.94 (d, J = 6.6 Hz, 3H), 0.82 (d, J = 6.7 Hz, 3H). 13 C-NMR (150 MHz; CDCl 3 ): δ 170. 7, 167.5, 157.4, 130.8, 130.5, 130.16, 130.12, 127.87, 127.74, 125.6, 114.3, 75.7, 62.5, 60.5, 55.4, 30.4, 19.7, 19.1 . HRMS (EI) m/z calculated for C 22 H 25 NO 4 [M] + 367.1784, found 367.1791. IR (neat) cm -1 : 3410, 3066, 2951, 2870, 1659, 1512, 1397, 1354, 1246, 1053 . TLC R f = 0.19 (2:1 hexanes/ethyl acetate). 
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III. Crystallographic Details for Tetramic Acid Aldol Adduct 8a
The crystal structure of compound 8a has been deposited in the Cambridge Crystallographic Data Centre and allocated the deposition number: CCDC 1000459. 
S18
Crystal data and structure refinement for compound 8a
